Manipulating quantum states of matter to achieve new ways of processing information has been a subject of intense research in the last decade. There is now a wide variety of proposals to take advantage of the internal transformations of quantum systems to perform the so-called quantum information processing (QIP). In particular, condensed matter systems such as SQUIDS and semiconductor quantum dots are seen as possible candidates for future implementations of QIP devices. In these systems, it is possible to find or create well defined two-level quantum states that potentially fulfill the minima criteria proposed by Di Vicenzo to be quantum bits (qubits) [Di Vicenzo 1995] .
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However, apart from the technical difficulties to implement acceptable qubits, nature imposes another limitation which is ubiquitous. This comes from the impossibility of perfectly isolating a complex quantum system from its environment that results in the loss of quantum coherence [Caldeira & Leggett 1983 , Legget et al. 1987 . In this work we present a theory for the dissipation of electronic spins trapped in quantum dots due to their coupling to the host lattice acoustic phonon modes. Based on the theory of dissipative two level systems for the spin dynamics, we derive a relation between the spin dissipative bath, the electron confinement, and the electron-phonon interaction. We find [Westfahl et al. 2004 ] that there is an energy scale, typically smaller than the electronic lateral confinement energy, which sets the boundary between different dissipative regimes and study the response of this trapped spin to a time dependent magnetic field.
